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ABSTRACT

Graph theory is an important branch of mathematics and chemistry in which graphs allow the modelling of the
relationship between objects, which are addressed by the vertices of a graph. In this context, graph theory has
gained extensive recognition not only from the mathematical society but also from the various scientific
fields. One of the exciting fields of mathematics, which has a wide range of applications in chemistry, is graph
theory, which further resulted in chemical graph theory. In Chemical graph theory, we treat the atoms of the
compounds as vertices and the bond between the atoms as an edge between the corresponding vertices of the
graph. A topological graph index, a molecular descriptor, is a mathematical formula that can be applied to any
graph that models a quantitative structural property (QSPR) between the physiochemical properties and the
molecular descriptors of chemical compounds. These days, the topological indices receive great attention
among chemists and graph theorists as they theoretically allow the prediction of physio-chemical properties of
chemical compounds, reducing the cost and the consumption of time. This engrossed the idea of the relevance
of the study of topological indices.

In our research, we include the investigation of 30 topological indices, which incorporate Harary, Wiener,
Zagreb and connectivity indices, along with some physiochemical properties of a set of 18 octane isomers and
209 polychloro biphenyls to develop a QSPR model. We found that the physiochemical properties of octane
isomers such as BP, HVAP, DHVAP, HFORM, AcenFac, and TSA and physiochemical properties of
polychlorobiphenyls such as RRT are associated with at least one of the topological indices of our concern
with a significant level of regression. Also, we develop a regression model for predicting BP, HVAP,
DHVAP, HFORM, AcenFac, RRT and TSA for octane isomers and polychlorobiphenyls, The study also
includes identifying trees and unicyclic graphs with given values of forgotten and hype Zagreb indices, which
resulted in the characterization of trees and unicyclic graphs for hyper and forgotten Zagreb indices. The
characterization of reformulated Zagreb indices for trees is also studied, which in turn stirs up the inverse
problem for entire Zagreb indices for trees. Further, we introduce Python programs to find certain degrees,
distances, and eccentricity-based topological indices for any molecular graph.
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